Abstract. The purpose of this study is to assess the optimization of fermentation process by adding minerals and amino acids so that the potential of protein of Concentrate Protein-Jatropha seed cake (CP-JSC) can be optimally used as a substitute for soybean meal. The method used was completely randomized design. The treatment consisted of F1: Fermentation CP-JSC + methionine-lysine (0.25%: 0.25%), F2: Fermentation CP-JSC + methionine-lysine (0.5%: 0.5%), F3: F1 + 0.45% Dicalcium Phosphate, F4: F2 + 0.45% Dicalcium Phosphate. Each treatment was repeated four times, continued by Least Significant Difference (LSD), variables observed are the levels of antinutrients (phorbolester, antitrypsin), the levels of nutrients (fat, protein, crude fiber, Ca, P and gross energy) and amino acid. Results of analysis of variance showed that the addition of amino acids and minerals Ca, P in the fermentation process highly significantly affected on the level of crude fiber and phosphor (P <0.01) and significantly affected the gross energy content of CP-JSC post-fermentation (P <0.05). Dry matter, crude protein, crude lipid and calcium were not affected by supplementation of methionine and lysine as well as calcium and phosphorus. Supplementation of methionine and lysine in the fermentation substrate showed good levels of essential amino acids and non-essential higher than previous studies although not statistically significant (P> 0.05). While the levels obtained phorbolester range of 0.055% -0.08%. It was concluded that the optimization of fermentation can be done without adding the amino acid supplementation of minerals calcium and phosphorus. Supplementation significantly affect a significant increase or decrease in some nutrients (crude fiber, gross energy, phosphor) and capable of suppressing a decrease in amino acids. Supplementation of amino acids Lysine and Methionine 0.05% is the best treatment.
Introduction
In order to support double consumption of poultry meat, strategic steps are needed to avoid a mere discourse without actual conduct.
Cattle productivity attributes are crucial as poultry meat production improves, meat supply for society is secured with affordable price. The affordable poultry products are inseparable with highly-efficient production. One of the efforts to improve production efficiency is optimizing the use of quality and relatively inexpensive feed. Through the exploration of jatropha seed cake as alternative protein source to substitute soybean meal or a part of fishmeal in feed, it is expected to solve the issue.
Optimizing jatropha seed cake as the new feed is viable when the limiting factors are eliminated or minimized. Several detoxification methods are widely used to eliminate the negative anti-nutrition effect of jatropha seed cake by thermal and chemical treatment (Aregheore et al., 2003; Herrera et al., 2005; Chivandi et al., 2006) , adding sodium butyric acid in feed (Arnouts and Vandendriessche, 2007) , precipitation technique in alkaline (Makkar et al., 2008) . Previous study reported by Widiyastuti and Prayitno (2011) using lactic acid bacteria (Lactobacillus spp and Bifidobacter spp) and several additional saccharide (proceeded by FOS addition up to 1.5% has been done and applied to broiler and layer feed (Widiyastuti et al., 2013) . Widiyastuti et al. (2014) reported that complete feed with fermented jatropha seed cake that is tolerable/safe for Rex rabbit ration is up to 12% but has not optimally improved production performance. Comprehensive strategy is needed to maximize potential protein in jatropha seed cake without disturbing poultry performance. Widiyastuti et al. (2015) reported that in the manufacture of protein concentrate of fermented jatropha seed cake (CP-JSCF), the optimum nutrient content, anti-nutrition and biological nutrient was the combined precipitation and fermentation using Lactobacillus acidophilus. This treatment showed the optimum nutrition performance with the lowest anti-nutrition (P<0.01). However, essential amino acid (methionine and lysine) was still lower while Ca and P decreased after being used by Lactobacillus acidophyllus in growth along with the fermentation process. Optimizing fermentation process by supplementing amino acid and available mineral are needed to initiate and optimize the growth of Lactobacillus acidophyllus, to obtain the optimum CP-JSCF as the maximum substitute of jatropha seed cake. Nutrition enriched jatropha seed cake can be maximized through a proper processing method to obtain high quality feedstuff without disturbing the animal that consumed feed. In this research, optimizing fermentation process is important to maximize protein and other nutrient potential particularly essential amino acid for poultry, so CP-JSCF has balance or even higher nutrient than soy bean meal. Methionine and lysine supplementation and dicalcium phosphate in fermentation medium is expected to optimize fermentation process. Research objectives. This research was aimed to study the optimization of CP-JSC fermentation process using Lactobacillus acidophillus through amino acid and dicalcium phosphate supplementation to obtain concentrate protein with high biological value, and to investigate the quality of postprocessed jatropha seed quality (nutrition and anti-nutrition).
Materials and Method

Research materials
Lactobacillus acidophilus culture. MRS Broth and MRS Agar media, methionine, lysine, dicalcium phosphate (DCP), fresh cow milk as culture media for lactic acid bacteria, molasses, jatropha seed cake, pepsin, 0.1M HCl, 0.1M NaOH, 1M acetate buffer 1 M (pH 4 and 7), ethanol 95%. pH meter, incubator, a set of analysis apparatus for nutrient and anti nutrient analysis.
Research design
Completely randomized design was (4x5) was applied to the research using fermentation optimization as treatments, including F1 : Fermentation CP-JSC + methionine-lysine (0.25% : 0.25%), F2 : Fermentation CP-JSC + methionine-lysine (0.5% : 0.5%), F3 : F1+ 0.45% Dicalcium Phosphate, F4 : F2+ 0.45% Dicalcium Phosphate. In case of significant effect, HSD test ensued (Smallest Difference). The observed variables were (1) nutrient level post fermentation (crude fat, crude protein, crude fiber, Ca, P, gross energy), and amino acid, and (2) Anti-nutrition content (phorbol ester, antitrypsin).
Data analysis
The obtained data were subject to analysis of variance (ANOVA), followed by Least Significant Difference (LSD) test for treatment effects observed to define the most optimum treatment (Steel and Torrie, 1993) .
Producing protein concentrate of jatropha seed cake (CP-JSC)
This is the first stage to obtain protein concentrate of jatropha seed cake using sedimentation/precipitation according to Makkar et al. (2008) modified by Widiyastuti et al. (2012) . Jatropha seed cake was soaked in Sodium Dodecyl Sulfat solution (0.346 g per liter aquadest) in 1:10 ratio, the mixture was blended for 5 minutes and let sit for 12 hours. The soaked jatropha seed cake in SDS solution was then filtered, and the sediment was submerged in aquadest in 1:10 ratio (of initial weight), added with 10% NaOH to reach pH 11, then stirred at 60° C for 30 minutes. The solution was let sit overnight. The submerged jatropha seed cake in NaOH was filtrated and the sediment was stored for analysis as residue, while the filtrate was precipitated with acid solution (thick HCl) to reach pH4 while stirred slowly to obtain coagulation (protein sediment). Upon coagulation, oven drying ensued at 50 -60 °C.
CP-JSC Fermentation
(a) Revitalizing LAB culture. Lactobacillus acidophilus culture revitalized in MRS broth media was conducted by dissolving 50 gram media in 800 ml liter aquadest and 200 ml tomato extract. Sterilization took place at 121 o C with 1 atm pressure for 15 minutes. Onehundred µl pure culture was inoculated in new media and incubated at 37°C for 2 x 24 hour. (b) Making innoculum. MRS broth sterile media, as in revitalizing steps, started by creating inoculum that contained protein concentrate by preparing 2% sterile substrate of protein concentrate from MRS Broth plus 5% carbohydrate source. Sterilization was at 121 o C, in 1 atm pressure for 15 minutes. The amount of inoculum used was 10% of substrate weight (Crueger and Crueger, 1984) , then incubated at 37 o C for 2 x 24 h. Upon incubation, the starter for BBJ fermentation was ready. (c) Fermentation process. As much as 500 gram CP-JSC, 5% carbohydrate (molases) and methionine + lysine + DCP according to treatment were mixed, put into heat-resistant plastic bag, and sealed with 5-10 cm hard pipe and cotton ball. Smith et al. (1980) .
Results and Discussion
Concentrate protein yield
The amount of protein concentrate yield is attributed to several factors such as deoiled method (fatty acid elimination), denaturing substance concentrate, filtration process and so on. Protein denaturation includes the possible disorder and damage in secondary and tertiary protein structure. Denaturation is not strong enough to dissolve peptide bond where protein primary structure is unchanged after denaturation process. Denaturation occurs due to disorder in secondary and tertiary protein structure. In tertiary structure are four bonding interactions in side chain namely hydrogen bond, salt bridge, disulfide bond, and non-polar hydrophobic interaction that are likely to undergo disorder. Denaturation commonly found are precipitation and protein coagulation. Extraction and purification of vegetable proteins is mostly performed by alkaline extraction followed by an isoelectric precipitation. The protein concentrates or isolates have a protein content of 48-70 % and 85-90 % (Moure et al., 2006) .
The alkaline extraction of native proteins from Jatropha meal is scarcely investigated, since Jatropha has only recently been considered as a protein source. Previous studies report protein recovery of about 53-82 % after alkaline extraction and isoelectric precipitation (Saetae et al., 2011; Makkar et al., 2008) . Protein content in foodstuff generally determines the quality of the foodstuff. Nutrition value of foodstuf is not only determined by nutrient content but also the benefit for body (Muchtadi, 1989) . One of the nutrition parameter for protein is digestibility or absorption efficacy of protein by the body (Del Valle, 1981) . Based on the essential amino acids, foodstuff is deemed highly nutritious or otherwise. Highly nutritious foodstuff contains complete essential amino acid and the structure is relevant to body needs.
Digestible protein shows high amount of amino acids that body can digest and diversely. The contributing factors of protein digestibility are physical condition and chemical properties. The harder the foodstuff the lower digestibility due to the prominent complex bound in the materials. The bond can be intermolecular protein bond, protein -phytate bond and so on. Chemical properties are the anti-nutrition substances like tripsin inhibitor and phytate (Muchtadi, 1989) .
Protein concentrate of jatropha seed cake (CP-JSC) post-fermentation
Protein concentrate of jatropha seed cake supplemented with amino acid, mineral, calcium and phosphor is presented in Table 1 Analysis of variance result showed that additional amino acid and Ca and P mineral in fermentation highly significantly affected crude fiber and phosphor content of CP-JSC post fermentation (P<0.01), and significantly affected gross energy CP-JSC post fermentation (P<0.05).
LSD test on crude fiber showed that crude fiber in F1 was not different from that of F2 (P>0.05), but highly significantly different from that of F3 and F4 (P<0.01). Treatment F2 highly significantly different from F3 and F4 (P<0.01), while treatment F3 was significantly different from F4 (P<0.05).
Gross energy CP-JSC post fermentation from LSD result showed significant difference only in F1 and F2 (P<0.05), while other treatments were not significantly different (P>0.05). It indicated that the increasing supplementation of amino acid, methionine and lysine actually decreased the energy level of CP-JSC post fermentation, while mineral supplement did not affect energy CP-JSC post fermentation.
LSD result showed that phosphor content in fermentation CP-JSC supplemented with methionine-lysine 0.25% : 0.25% (F1) was not different from that of other treatments (F2, F3, F4) (P>0.05). Difference across treatments was found in supplementation of methionine-lysine 0.5% : 0.5% (F2) and methionine-lysine 0.5% : 0.5% + DCP 0.45% (F4) (P<0.01). It indicated that high concentrate supplement of methionine and lysine and supplement of mineral calcium and phosphor in fact decreased phosphor content of CP-JSC post fermentation. In contrast, other nutrient content (DM, crude protein, crude fat and calcium) were not affected by methionine and lysine or calcium and phosphor supplementation.
Anti-nutrition of protein concentrate of CP-JSC post fermentation
Anti-nutrition observed in this research was phorbolester and antitrypsin. Phorbolester is diterpenoid tetracyclic generally known to cause tumor. Phorbolester imitates glycerol dialkyl (DAG), as protein kinase C activator that control different signal transduction and other cellular metabolic activity. Phrolboester are naturally prevalent in Euphorbiaceae and Thymelaeaceae. Biological activity of ester phorbol has a truly specific structure even in low concentrate, indicating toxicology manifest in animal consuming feed with phorbolester. The toxic limits the use of several nutritionenriched plants and agricultural waste as cattle feed due to ester phorbol content. Accordingly, several chemical and physical treatments have been evaluated to extract or ester phorbol is inactive, so the protein enriched-grains is compatible for feed source (Goel et al., 2007) . Ester phorbol is defined as "polycyclic" substance where two hydroxyl groups in the closest atom carbon was esterified with fatty acid. Ahmed and Salimon (2009) indicated a significant variation in oil and ester phorbol content in jatropha seed from three countries; low ester phrobol in Malaysia jatropha seed oil (0.23%), while in Indonesia and India is 1.58% and 0.58%, respectively. Phorbol esters (PEs) are the major impediment to the wide commercial use of jatropha meal as a feedstock. During extraction of oil from jatropha seeds, 70 -75% of PEs goes with the oil, and 25 -30% remains strongly bounded to the matrix of seed meal. Due to the high toxicity of PEs, seed cake cannot be used as animal feeds without detoxification Gogoi et al. (2014) . Widiyastuti et al. (2015) reported that the lowest phorbolester in jatropha seed cake or 258 mg/kg was in protein concentrate of postfermentation using L. acidophilus. Result showed that the highest phorbolester was 0.08% in F1 (amino acid methionine and lysine 0.25%:0.25%) and the lowest was 0.055% in F2 (amino acid methionine and lysine 0.5% : 0.5%). This result was lower than 1.58% in jatropha seed oil from Indonesia (Ahmed and Salimon, 2009), but higher than that by Widiyastuti et al. (2015) assumedly due to high fat content of CP-JSC post-fermentation, but still lower than 0.86 mg g-1 -1.48 mg g-1.
( Makkar et al. 2008) . The treatments that reduced phorbol esters below 3 mg/kg treated residue (as 12-O-tetradecanoylphorbol-13-acettate equivalent) could produce feeds that may be considered safe for animal feeding (Makkar, 2016) . While Gogoi et al. (2014) stated that the permissible limit of phorbol ester was 0.09 mg/g. Antitrypsin level in this research was much higher than 1050.532 ± 575.1024 TUI post-fermentasi using L. acidophilus by Widiyastuti et al. (2015) . This reseach showed that adding dicalsium phosphat (DCP) in the substrate of CP-JSC in fermentation process reduce anti trypsin content. It was no defferences among kind of N source (between soy bean meal and fish meal). Most protease inhibitors or anti trypsin are proteins with domains that enter or block a protease active site to prevent substrate access. According to protein content, there is no difference among treatments but Akande and Balogun (2009) reported that protein and trypsin inhibitor contents were negatively correlated.
Amino acid of CP-JSC post fermentation
Protein and amino acid supply is the most expensive component of poultry diets and it is for this reason that every effort is made by the industry to minimize the cost of the protein portion of the diet (Mulyantini et al., 2010) . Amino acid protein concentrate of jatropha seed cake post fermentation is presented in Table 3 . (Widiyastuti et al., 2012) As comparison, Widiyastuti et al. (2015) reported decreasing amino acid in protein concentrate post-fermentation using L. acidophilus. However, methionine and lysine supplementation in fermentation substrate showed higher essential and nonessential amino acid. It indicated that lysine and methionine supplement could prevent the decreasing all amino acids post fermentation. The quality of post-fermentation protein concentrate on total amino acid basis is as follows. Total amino acid in this research showed decreasing trend as methionine and lysine supplementation increased. Increasing Ca and P mineral addition actually decreased total amino acid although amino acid and mineral supplement was not significantly affecting (P>0.05) on statistical basis. Compared to Widiyastuti et al. (2015) reporting 38.607 % total amino acid post fermentation using L. acidophilus, this research showed relatively higher total amino acid than F1 (0.25 % methionine and lysine), while higher methionine and lysine supplementation or 0.5% (F2) showed decrease, even mineral supplementation caused lower total amino acid. Parsons (2002) stated the effects of overprocessing on AA digestibility varied greatly among AA. With effects being greatest for lysine, intermediate for cystine and much less for methione. In addition to the reduced digestibility of lysine caused by autoclaving, the concentration of lysine in the oilseed meals decreased considerably.
Conclusions
Supplementing 0.05% lysine and methionine is the optimum treatment. Optimizing fermentation is viable through amino acid supplementation without additional calcium or phosphor due to phorbolester content as a major limiting factor in ussage of CP-JSC as a feedstuff.
Supplementation significantly increased several nutrient content (crude fiber, gross energy, and phosphor) and prevented the decreased amino acid.
